Endothelins induce Fos expression in neurons and glia in organotypic cultures of rat cerebellum.
Endothelins (ETs) and their receptors are present in high levels in the brain and have been proposed to act as neuromodulators or neurotransmitters. However, neither their role nor their precise mechanism of action in the brain is understood. In this study, c-fos expression was used as a marker of neuronal activation in organotypic cultures of rat cerebellum. ETs induced Fos protein expression in both granule cells and glia but not in Purkinje cells. Granule cells and glia were both very sensitive to ETs, but different receptor subtypes appeared to be involved, because granule cells did not respond to ET-3. However, they did respond to the ETB-selective agonist BQ3020, suggesting the possible existence of a novel neuronal ETB-like receptor. The induction of Fos in granule cells was independent of extracellular calcium ion concentration, but the ryanodine receptor antagonist dantrolene significantly inhibited the response to ETs, suggesting that the mobilisation of calcium ions from intracellular stores is important. These data support previous evidence that ETs act directly on neurones and show that the intracellular pathways after ET receptor activation are complex. It appears likely that ETs play an important neuromodulatory role in the cerebellum.